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(54) Surface mount connector with Integrated PCB assembly 



(57) A connector is formed of printed circuit board 
(PCB) modules. Thie PCB modules are provided at a 
mounting interfeice with surface engaging terminals for 
interconnecting traces on the PCBs with traces on the 
mounting sut>strate. The terminals niay comprise com- 
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pressible or deformable elements. A shield terminal 
functions as a hold down that is alternately convertible 
from a through-hole mounting position to a surface 
nrwuntirig position. 
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Description 

^cKflTQUfid Of ttiW inventfdii 

1. Reld of the Invention: The present invention s 
relates to connectors and specif icailly to high speed, : 
shielded connectors having one or more integrated 
PCB assernt)lies. 

2^ Brief Description Of Prior 1^ 
Patent No. 4,571 ,01 4 shows an approach for the manu- io 
facturing of backplane connectors using one or more 
RGB assemblies. Each of the PCS assemblies com- 
prises one insulated substrate, one spacer, and one 
cover plate, all of which are attached to one another. 
The insulating sut}strate is provided: wjth a predeter- is 
mined pattern of conducting tracks, while c^oUrid tracks 
are provided between the oonductirig trackSw The con- 
ducting tradi^ are connected at one e^^ 
contact terminal for connection to the backplane and at 
the other end to a male through-hole contact terminal; 20 

PCT Patent Application Serial No: US96^^ 
July 2. 1 996 also discloses connectors empioyi ng side-; 
by-side circuit substrates. The connectors disclosed iri ~ 
that application also ehploy;::t{hipugh-^o^ V 
rrkto a rneichanically and dec^^^ 2s 
to the circuit board on which the connector is to be 
mounted, the disclosure of the abOve^rhentioned appli- ; 
cation is incorporated herein by reference. 

While both of the atx>ve-mentioned connector 
arrangemerrts can yield useful intercbrinection systems. 30 
many manufacturers of electronic equipment prefer to 
surface mount components on printed circuit tx>ards. 
Surface mpuhtiiig provides enhanced i;c^^ 
nrtiniaturizatibn and the potential fbr mounting oorripo- j 
nents on bed sides of the circuit board: ss 

Summary off the Invention 

The object of the present inyerrtion is to provide ; 
high speed connectors thai can be isur^^ mounted 
onto a receiving substrate. 

Another object of the inv^lon is to p 
mount connectors having relatively low manufacturing ^ 
costs. 

These objects achieved in modularized connectors 4S 
employing a plurality of conductive terminal traces by 
providing deformable conductive elements at the inter- 
face of the PCBs wp the circuit substrate on which the 
connector is to be mounted, llie cbifiducti 
may be received in one or more recesses in tiie edges so 
thei PCBs. Recesseis for reoeiving the deformable ele- 
meritis can also be present in the cover plates overlying 
each of the PCBs. 

Second contact terminals may comprise press-fit or 
compliant section pins for additionally securing the con- ss 
nector on a circuit substrate and to hold the deformable 
elements against contact pads on the substrate. Such 
second boritacts can form convertible terminals that can 




be press fitted or. upon reorientation, surface mounted 
on the substrate. 

Brief Pescrlptlon of trie Pravyings 

Rgure T shows in jpiartiai cross-section a connector 
illustrating the principles of the present invention; 
Rgure la is an enlargement of the circled area of 
.■"^::Rgure.t;: ■ 

Rgure 2 shows a rear view of the connector shown 
in Figure 1; - 
Rgure 3 is a partial tx>ttom view of the' connector i 
shown in Figure 1; 

Rgure 4 is a partial isometric view of a PCB assem- 
bly according tbthe invention; 

Rgure 4a is a fragmentary view of a PGB assembly 
: having a shiekJ layer on the obverse side of the 
' -^WB; -f ..:' 

Rgure 5 is a partial cross-sectional view showing 

an alternative mounting of shield terminals on the 
: PCB asisemWy of the corine^ shown in Figure 1 : 

Figure 5a; is an illustratiori of the circled area in Fig- ;: 
; . ure 5 with the shield/hold jdown terminal in an actual 

surfece rnount orientation; ^^^^ vv^ 

Rgure 6 is a rear view of the cbrvH 

Rgure 7 is a f ront of a hold dovim ternrii^ 

with the conhector in Rgure 5; . 

Figure S is a side view of the hold rdowh^^^^ 

shown in Rgure 7: ancf 
: Rgure9il|ustriatesasecoHdfd'mo^ 

face terminal. 

Deteiled Description of t he Preftenred; Embodihfients 

It is to be understood that, although the figures illus- 
trate right angle corinectors. the principles of the 
present invention equally apply to other connector con- : 
figurations. 

Rgures 1 and 2; show two views of a connector 
formed of a pluralityJof integrati^ PCB column modules 
1 0. The modules 10 may cornprlse basically two ele- 
ments, a prirrted ciraiit board (PCB) 12 and an insula- 
tive cover 14. Tlie phantom lines in Rgure 1 show the 
futures of cover 1 4 in relation to elements of PCB 12. 

Referring to Figure 1, the PCB asseml^ly 10 com- 
prises an insulating substrate 12 of a material com- 
monly commercially used for making PCBs. The 
substrate 12 can be a sut^stantially planar resin impreg- 
nated fiber assemt)ly. such is is sold urujer the designa- 
tion FR4, having a thickness 04mnni, for example. On a 
first surface of the substrate 1 1 2, a plurality of drcuit or 
signal traces 16 are foi-rned by conventional PCB ti9ch- 
niques. Each trace 16 extends from a first portion of the 
substrate 10, for example adjacent the front edge as 
shown in Figure 1, to a second area or region of the 
substrate 10, such as the kx>ttom edge as shown in Fig- 
ure 1. The traces 16 may include contact pads at one 
end adapted to have metal terminals secured to them. 
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as by conventional surface mounting techniques using 
solder or welcGng. A plurality of ground or shiedding 
traces 18 may also be applied to the suk>strate 10. The 
shielding traces 18 may be disposed between each of 
the drcutt traces 16 or between groups of such traces. 
A terminal, such as a contact terminal 20 Is mounted at 
the first end of e^ch trace 16. Board mounting terminals 
22, described in greater detail below, are disposed at 
the second end of each drcuit trace 16. Ah-addjtional; 
shieldihg or ground layer 24 may be applied to the; 
rernainder pf the tracie b^ of substrate A;; 

ground or shield termihal 28 iS' fi)(^ onto the ground: 
Iayer24. 

the contact striictlires 22 compirise surface mount 
terminals tor electrically jht^rophniac^ of the 

traces 16 vvith i cirtkiit SMb- 
Sfrate (not shown) dhtd whidh the connector' is to be 
hfibuhted. In a preferred arran^ehfient, the contact siruc^ 
tures 22 include a compressible or deformable element 
30 formed of an elastomeric material. The element 30 
may ! be circular in cross^sectibri (as shown), p-shaped 
or another appropriate shape. The member 30 can be a 
continuous, elongated member that extends between 
several PCB module^, as shown (in ^^R 
alignedi: edges. In this case, the membbr^ has alb 
hohr^rkiuctlve regions 32 and conductive regjoiiiB 34. 
which cari be formed by metallized coatings. TThe cbn- 
ductivei regions are generally aligned with the center- 
lines of the contacts 20. In this manner, the row pitch of 

; the connector at the mating interface is carried through 
to the contact pitch at the mounting interface. Along ah 
edge 38 of the PCB 12 adjacent the ends of tracks 16, 
arie suitably shaped recess^ or notches 36, that may, 
fbr example, have a trapezoidal form as in Fig. 1 a or a 
circular for m^ as shown in Figure 4a. The compressible 
member 30 is received in arid retained, as by a push fit, 
in the notches 36 with a portion extending beyond edge 
38. This arrangement provides a mounting interface 
with good cpplanarity. The inside surfeces 36a of each 
notch 36 are metallized, preferable by a p that is 
continuous with the circuit trace 1 6. If a shield or ground 
layer 37 (Figure 4a) is present on thia di^reirs 
PCB 12. the shield should be spaced from the notch 36. 
so that the notch remains electrically isolated from the 
shield layer, as is shown in more detail below. The cov- 
ers 14 are similarly notched to accept the compressible 
member 30. The conductive sections 34 are arranged 

■ so ttiat one end portion extends into tiie notch 36 and is 
i n electrical contact with the plating on the interior sur- 
faces 3€& of the notch. 

Each PCB module 10 preferable includes a hold- 
down for holding a connector formed from a plurality of 
such modules on a circuit substrate. In Figure 1 , the 
press-fit terminal 28 comprises such a hold-down. As 
well, the location peg 71 and hold-down pegs 73 of the 
housing 70 can be utilized to provide hold down or 
board retention functions. When the connector is 
pressed onto the receiving circuit substrate and the ter- 



minals ^8 are jir€ssed iht^ 

stratia; theiportlbh beyond 
edge 38 is c»m^^ creates nor- 

mal forces that press the cohdMctive portions 34 against i 
5 tiie conductive traces on the mounting substrate and 
the surfaces 36a of the notches. As a result, a secure 
electrical connection is made between signal traces 16 
and corresponding circuit traces on the mounting sub- 
■ strate. . ; 

10 The members 30 can also corrprise 

metallic elements, for example, elastically deformable ^ 
spring contacts or non-elasticailly deformable metal con- 
tacts. Further, the compressible members 30 can com- 
prise individual conductive elements, each one being 

IS associated witti one of the notches 36. For example, the 

: member 30 may comprise an elastically deformable, 
oonductive spherical elenrient or a heat deformable ele- 
mehti suchiasa sdlder b^ll (desdi^bed below), 

A locating hole 40 may be placed in the substrate 

20 12. The locating hole 40 pref(^rably comprises a plated 
through-hole for establishing electrical connection with 
a metallic shield layer 37 (see Figure 4a) extending : 
across tiie back surface of the substrate 12. As also pre- 
: viouslydesaibed, small vias (not shown) forming plated 

25 through-holes may be disposed in each of the ground 
tracks 1 8 so that tiie ground tracks 1 8, tiie shield layer 
24 and itifie back shield layer 37 form a shielding struc- 
ture for the signal traces 16 arid associated terminals. 
As shown in Figure 1. contact terminals 20 are 

30 formed as a one-piece stanplng and can comprise a 
dual bearri contact defining an insertion axis for a mat- =• 
ing t^rfiinai; such as a pin from a pin header. 

A terrrinal module :10 : is formed by associating ai 
: PCB assembly 1 2 with; a cover 14. The cover 14 and 

35 PCB 12 aire oorifigured a joined sut^antially iri the 
sfartie manner as d^ in the abover referenced \ 

PCT patent application. The terminals 28 are located in 
the contact recesses 42 in covers 14. If the board 
mounting terminal 28 is of a type that is likely to have a 

40 relatively high axial insertion force applied to it as the 
terminal is pushed into a through hole on the mouriting : 
sut)strate; suchiasiapi^ss-^itterminal; the 8urf^ce42af 
(Figure 1) of the rec^ 42 is advantageoLKsly locatedlso 
tiiat it bears against the upturniBd tang 28a of tihie termijf 

45 nal 28. As previously noted in the abbve-identifiedi PCf 
application, this arrangement allows the insertion force 
applied to the connector to be transmitted to terminal 28 
tiirough cover 14 in a manner that minimizes shear 
^ress on the connection between terminal 28 and PCB 

50 "i-2.: -= ; ■ . -'i-s ' , 

Rgure 4^ shows a rear view of a connector compris- 
ing a molded paustic housing 70 and a plurality of PCB 
modules 10 in side-by-side relationship. In the connec- 
tor shown in Figure 2. th e circuit boards 1 2 are located 
55 in back to back relationship, so that conresponding sig- 
nal pairs (the location of which Is shown schernatically 
by small squares 11) can be arranged in twinax pairs. 
However, otiier shieMed or non'Shielded signal 
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arrangements can be used. The PCB modules 10 are 
secured in housing 70. preferably by upper and lower 
dove tail ribs 66 and 64, respectively, formed in each of 
the covers 14. the ribs 66 and 64 are received in upper 
and lower dove tail grooves 68 and 65, respectively, 5 
formed on the inner top and bottom surfaces of housing 
70. As illustrated in Figure 2, each circuit board includes 
a press fit terminal 28. The region of the bottom side of 
the connector at which the surfliace contact members 30 
are located in flanked at one end by the retention pegs 10 
73 and at the other by the press fit terminals 28. to 
ensure adequate compressive force for urging the 
members 30 against contact pads (not shown) on the 
mounting substrate. 

Figure 4 is an fragmentary isometric view of a rear is 
bottom corner of PCB 12 before terminals or conductive 
element are associated with notches 36. It shows sig^ 
nal traces 16 that terminate at an edge of the board 12. 
Recesses 36 are formed at the edge of the PCB 12 and 
the surfaces 36a of the recesses are plated, so that 20 
there is electrical continuity between traces 16 and 
recesses 36. Referring to Figure 4a, if the PCB carries 
a shield layer 37 on the side opposite the side on which 
signal traces 1 6 and shield traces 1 8 are printed, the 
shield layer is spaced from recesses 36, fbr example, by 2s 
the unplated regions 39. 

Figure 5 shows a partisil cross^sectional view of a 
connector having a convertible form of hold-down termi- 
nal 50. Figures 5 and 6 show the terminal 50 positioned 
for press fitting into a mounting substrate and Figure 5a 30 
shows how the terminal is positioned for surfacing 
nrK)unting by being bent 90". The terminals 50, shown In 
greater detail in Figures 7 and 8, have a nnounting sec-: 
tion 52 and compliarit through-hole sections 54. The 
mounting section 52 includes a base 55 and a solder 35 
tab 56 disposed in substantially a right angle relation- 
ship with base 55. The mounting section 52 is joined to 
the compliant sections 54 by a reduced width neck sec- 
tion 53. The compliant section 54 comprises a pair of 
legs 58 that are movable inwardly when forces in the 40 
compliance direction of arrows F are imparted to legs 
58 as it is inserted in a through-hole. As is known, elas- 
tic deformation of legs 58 creates a normal force that in 
turn creates a frictional force that opposes movement in 
the direction of the longitudinal axis of terminal 50 for 4S 
retaining the terminal in a through-hole. 

Each terminal 50 is mounted on an associated PCB 
by sokJer tab 56. Such mounting positions the planes of 
base 55 and conpliant section 54 substantially trans- 
verse to the plane of the PCB. If the angle between base so 
52 and solder tab 56 is 90"*. then the planes of base 52 
and compliant section 54 will be substantially normal to 
the plane of PCB 1 2. An advantage of tiiis positioning is 
that the terminal can readily be converted to a surface 
mount terminal by bending the section 54 with respect ss 
to the base section 52 in the region of neck 53 as shown 
in Figure 5a. As a result, tiie section 54 can be bent 90** 
to be positioned substantially parallel to the suriace of 



tiie drcuit board to which the connector is mounted. 
This places the conpliartt section 54 in an orientation to 
be surface mounted on the connector-receiving circuit 
board. A strong solder attachment can be made 
because the sokler menicus can extend along and 
tiirough the opening 57. 

Another advantage of the terminal 50 is that it can 
be used as normal press fit termiriials by soldering the 
base 55 onto the PCB 12, to position tiie compliant sec- 
tion 54 in the same orientation ais tierminal 28 shown iri: 
Figures 1 and 2. In tiiis orientation the tab 56 functions 
in the same manner as tab 28a (Figure 1) to take the 
axial force applied to the terminals during board inser- 
tion. 

In the foregoing descriptibn, the mounting interface 
terminals 22 have been described principally as ele- 
ments tiiat are defbrmable upon the application of force. 
The terminals 22 (Figure 1) can also comprise elements 
tiiat are deformable upon the application of heat. In this 
regard. Figure 9 illustrates an emk)ddiment wherein the 
conductive recesses or notches 36 in edge 38 of PCB 
12 receive a heat deformable element 60. 

The element 60 as shown is a generally cylinderical 
body of solder. Alternatively, the body 60 may be other 
shapes, for example, a spherical sPkJer ball. The ele^ 
ment 60 can be retained iri recess 36 by a snap or fric- 
tion fit, by solder paste, or by fusing the element 60 into 
notch 36, as by a ref low operation. An advantage of tiiis 
emtxxiiment is that connectors using this form of termi- 
nal at the mounting interface can be mounted without 
the need for a hold down arrangement that must main- 
tain compressive forces, as in the previously described 
embodiment. 

The term "surfece mourtt" when used in the specific 
cation and claims with respect to the board mounting , 
terminals or contacts 22 is meant to connect tiie 
absence of a through-hole type of connection and is not 
meant to refer solely to interconnections using solder or 
solder paste. 

The foregoing constructions yield connectors with 
excellent high speed characteristics at low manufactur- 
ing costs. Although the preferred embodiment is illus- 
trated in the context of a right angle connector, the 
invention is not so limited and the techniques disclosed 
in this application can be utilized for many types of high 
density connectors systems wherein signal contact are 
arranged in rows and columns. 

While the present invention has been descril^ed in 
connection with the preferred embodiments of the vari- 
ous figures, it is to be understood that other similar 
embodiments may be used or modif ications and addi- 
tions may be made to the described embodiment for 
performing tiie same function of the present invention 
without deviating therefrom. Therefore, the present 
invention should not be limited to any single embodi- 
ment, but rather construed in breadth and scope in 
accordance with the recitation of the appended daims. 
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Claims 

1. An electrical connector comprising at least one cir> 
cuit substrate having a first region and a second 
region; a lirst contact at the first region for establish- 
ing an electrical connection to a mating contact: a 
second contact at the second region for establish- 
ing a surface mourit electrical connection to an 
electrical substrate on vyhich the connector is 
rtiounted; and a conductor extendirig frohi the first 
contact to the second contact. 

2. A connector as in Claim 1. wherein the circuit sub* 
strate is a printed circuit board and the conductor 
comprises a trace on the printed circuit bipard. 

3. A connector as in Claim 1 or 2. wherein the second 
contact comprises a compressible member. 

4. A connector as in Claim 3^ wherein the compressi- 
ble mernber coniprises an elastomeric material. 

5. A connector as in Claim 3 or 4, wherein the printed 
circuit board includes a recess for receiving the 
conrpressible member. 

6. A connector ais in Claim 5 wherein the recess cdm- 
iprlses a conductive notch. 

7. A connector as in Claim 3, wherein the compressi- 
ble member comprises an elastonfieric body bear- 
ing a conductive material. 

8. A connector as in Claim 1, wher^n the substrate 
includes a shield layer extending to the second 
region and a terminal member connected to the 
shield layer and having a transversely compliant 
section, the compliance direction of the conrpliant 
section being transverse to a surface of the sub- 
strate on which the conductor is disposed. 

9. A connector as in Claim 8. wherein the compliant 
section is movable to a mounting position substan- 
tially parallel to the electrical substrate. 

10. A connector as in Claim 1. wherein the contact at 
the second region is heat deformable. 

11. A connector as in Claim 10, wherein the contact is 
a solder body. 

12. A connector as in any proceeding Claim, wherein 
the at least one circuit substrate is a plurality of 
such substrates. 

13. A connector as in Claim 12, wherein the second 
contact of the substrates comprise compressible 
members located at aligned edges of the suk>- 



14. A connector as in Claim 12 or 13, wherein the com- 
pressible memk)er extends between the substrates. 

5 

1 5. A connector as in Claim 1 2, wherein the circuit sul> 
strates are substantially planar and the conductor 
comprises a circuit trace. 

10 16. A conriector as in any one of Claims 12 to 15. 
wherein the substrates are arranged in a side-by- 
side relationshipi 

17. A connector as in any one of Claims 12 to l 6 further 
75 comprising at least one pre^ fit terminal mounted 

on one of the substrates. 

18. A connector as in Claim 17. wherein the press fit 
terminal has a mounting section alternately posi- 

20 tionalbe for through-hole mounting or surface 
mounting on said electrical substrate. 

1 9. A convertible press fit surface mount terminal corh- 
prisihg: a securing segment for securing tiie terriii- 

25 nal on a circuit sutotrate; a compliant section base 
segment extending angularly from the securing 
segment; and a compliant section extending from 
the conipliant section basa 

30 20. A terminal as in Claim 19, wherein the conripliant 
section base segment and the compliant section 
aire disposed in substantially parallel planes and/dr 
the compliant section extends from a second edge 
of tiie compliant section base segment adjacent the 

35 contiguous edge. 

21. A terminal as in Claim 19. wherein the securing 
segment and the compliant section base segment 
are joined angulariy along a common contiguous 

40 edge, and/or the angle between the securing seg- 
itient and the compliarit section base segment is 
about 90 degrees. 

22. A terminal as in Claim 19. wherein the compliant 
45 section is adapted to be readily bent to the extend 

angularly from the compliant section base seg- 
ment. 
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